ided at its insertion to the os calcis. The skin only is sutured and a dressing and crepe bandage are applied. The tourniquet is then released. After 24 hours the baby may leave hospital but returns one week later for removal of the sutures and application of plaster of Paris.
Results Table 1 indicates the clinical material on which this study is based. Table 2 defines the grading of cases seen at follow-up examination: any foot which required further surgery was graded as poor. Table 3 shows the results at follow-up examination of the 47 feet examined one year or more after surgery. Table 4 shows 25 feet followed up for four years or more.
Conclusion
This study has supported the impression that the younger the patient at the time of surgery, the better the result. However, a full assessment of the results will only be possible at skeletal maturity.
Chondromalacia patellk is a continuing and clinical problem. Therapeutic theories based on macroscopic, microscopic and radiographic studies have failed fully to satisfy both patient and surgeon. The syndrome does not lend itself to scientific study, as there are many differing groups of patients in whom this single diagnosis is made. The term, 'chondromalacia patellk', has been used to describe both a clinical picture and a macroscopic appearance, but attempts to correlate these tend to be unsatisfactory. Both normal and abnormal joints have been extensively studied in the fresh and the frozen cadaver, and in the living knee (Wiberg 1941; Goodfellow, Hungerford & Zindel 1976; Goodfellow, Hungerford & Woods 1976 ). Arthroscopy and the use of such parameters as the patellofemoral index (Laurin 1976 ) may provide additional methods of defining the syndrome in its early stages, and following its progress in both treated and untreated knees.
Operations offered to patients for the treatment of chondromalacia patellk may be divided into two types. First, there are those that treat the assumed mechanical problem by releasing or realigning the extensor mechanism. Second, there are those that attempt to excise the damaged cartilage and allow the articular surface to regenerate. These operations are open to criticism on both theoretical and practical grounds, implying either that no one procedure is entirely satisfactory, or that we are treating more than one disease process. Studies in other joints (Goodfellow & Bullough 1967 , Byers et al. 1970 , and in the knee (Meachim & Emery 1974) have shown that changes of chondromalacia and fibrillation occur progressively with age. Chrisman & Snook (1974) have stated that in chondromalacia patellk 'the pathological and biochemical changes appear to be identical with those of osteoarthritis and we see little scientific justification for separating them'. If chondromalacia patelle is an early stage of osteoarthritis it should be possible to adopt similar methods of surgical treatment. Osteotomy has been a popular operation and achieved some success in the treatment of osteoarthritis, but its application to patellofemoral pain is a new therapeutic approach.
Anatomical studies show that the patella has a thick anteroposterior dimension with thick tendons attached at either end. It is possible to split the bone in a coronal plane that is parallel to the articular surface without leaving an isolated portion (Figs I and 2). Crock (1967) and Scapinelli (1967) in their studies of the patella have shown a profuse extraosseous blood supply, whilst within the bone there is an anterior midpatellar plexus and large polar vessels from the infrapatellar anastomosis. This extensive arterial system indicates that the patella has adequate vascularity to prevent such problems as non-union.
Material
Coronal patellar osteotomy has been performed on thirteen occasions. The patients selected for surgery were those with a diagnosis of chondromalacia patellae that had failed to respond to a minimum of six months of conservative treatment. So far, patients with obvious subluxing or dislocating patellk, usually those with a large 'Q angle', have been excluded. In all of them, symptoms were of such severity that they prevented the patient from working or participating in normal sporting activities. All had been considered for surgical treatment, including patellectomy.
Technique
The operation is performed under high tourniquet inflated with the knee flexed to allow passive movement of the limb during the operation. A lateral incision is used and the synovium opened to allow examination of the joint surfaces and the grading of cartilage changes. The synovium is then closed to protect the joint from bone dust created later. The lateral edge of the patella, at the point of attachment of the quadriceps expansion, is exposed and scored with a scalpel. The bone is then divided in a coronal plane using an oscillating and then reciprocating saw. An incision is made into the quadriceps tendon through the osteotomy which then allows a relative movement of one fragment upon the other. This displacement is produced by flexing and extending the knee. No internal fixation is necessary and a Robert Jones bandage is applied after closing the capsule and skin.
After operation isometric quadriceps exercises are encouraged from the first day, and the pressure bandage is reduced on the fifth day. Patients progress to protective weight bearing, using elbow crutches, after ten days. If quadriceps function has not been regained ambulation is delayed. Physiotherapy is continued on an outpatient basis for at least six weeks, during which time flexion is allowed to return slowly but flexion beyond 30°is discouraged.
Results
This is a preliminary report with a small number of patients and a short follow-up interval. From my results certain patterns seem to be emerging which may define more clearly the indications for this procedure.
A definite difference exists between the sexes, females showing a poorer outcome, whereas in half the males the result has been excellent. The success-ful male patients had the following features in common: (I) age, between 25 and 29 years:
(2) occupation, manual workers; (3) symptoms for between two and four years; (4) no previous knee surgery.
In addition two of the patients gave a good history of a single significant traumatic episode. All four patients are now back at work with a follow-up period of between four and twelve months. It is this group of young men who have had no previous knee surgery that seems to benefit.
Four men had a coronal patellar osteotomy without any relief of symptoms. They had certain features in common: (1) age, over 34 years; (2) symptoms for between 4 and 20 years; (3) previous knee surgery; (4) radiological evidence of osteoarthritis in one or more of the three compartments of the knee.
One case history illustrates the problems of these patients. A 35-year-old salesman presented with a long history and he had been off work intermittently for three years. Both his menisci had been removed and on each occasion the surgeon had noted that the menisci were normal. Arthroscopy two years after the last arthrotomy showed extensive grade III (Outerbridge 1961 ) chondromalacia patelkx of the 'crabmeat' type. Patellar osteotomy failed to produce any change in his symptoms and two months later patellectomy was performed. Radiological and histological examination of the excised patella showed that the osteotomy had united. Furthermore the articular surface appeared normal on routine histological sections.
There were four teenage girls who failed to gain any long-term benefit. One has had a tibial tubercle transposition, also without success. Three had had no previous knee surgery and they all followed a similar pattern after operation. This is well illustrated by one case history. A 16-year-old girl who had been county discus champion presented with a three-year history of a painful knee that had caused her to give up sport. A diagnosis of chondromalacia patellk was made clinically and confirmed by arthrotomy. Coronal patellar osteotomy produced immediate and dramatic relief of her knee pain, very reminiscent of the pain relief seen after intertrochanteric femoral osteotomy. Four months after the operation she left school and lost interest in athletics. Over the following three months she developed a recurrence of all of her symptoms, with the exception of the rest pain she had suffered previously.
Conmplications
The incidence of complications is low: there have been no problems from hxmatoma, severe effusion or sepsis. With one exception all the osteotomies have united. In this patient the osteotomy was performed in a superficial plane; the cutaneous fragment became sclerotic and there was no evidence of union at the osteotomy.
Discussion
An interesting aspect of every patient, except the one with non-union, was the alteration in physical signs. Prior to surgery all knees had significant patellofemoral crepitus which disappeared completely after the coronal osteotomy. Patellofemoral compression pain was greatly reduced in all cases and is no longer found in the knees of the four successful male patients.
One can only speculate as to why the operation has an effect on the patellar hyaline cartilage. Osteotomy has been used empirically for many generations, especially at the hip, without being fully understood. Mechanical factors may be important and after patellar osteotomy there is always some displacement which may correct minor degrees of malalignment. Alterations in the arterial supply or venous drainage may also affect articular surfaces.
However, the operation is free of serious complications and does not prejudice other surgical procedures.
